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Abst rac t  
A computer model has been developed that allows the calculation of the three-dimensional distributions 
of free atoms and condensed particles inside tube-type electrothermal tomizers. This model is a numeri- 
cal solution of the three-dimensional diffusion equation written with the appropriate boundary conditions. 
The proposed model takes the following eometrical nd physical factors into account: real tube geometry 
of an atomizer provided with a dosing hole, analyte vaporization, the size of the region occupied by the 
sample prior to atomization, three-dimensional analyte diffusion in a non-isothermal furnace nvironment, 
and its gas phase (homogeneous) condensation at the cooler parts of the atomizer. The physical processes 
that take place in electrothermal tomizers are common to all analytes and are the background against 
which chemical processes take place. Silver was used as the test element for modelling because Ag is a 
relatively inert element in electrothermal tomization, for which physical processes can be expected to 
dominate over chemical processes. Imaged representations of the calculated three-dimensional distri- 
butions of free Ag atoms and condensed Ag micro-droplets within Perkin-Elmer HGA-type atomizers 
are given. The imaged representations show that, even for a relatively inert element such as silver, the 
distribution of atoms in electrothermal tomizers is quite non-homogeneous. 
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1. Introduct ion 
For a long time after the introduction of the graphite furnace into analytical practice by 
L'vov [1] there was no spatial resolution to the measurements that were made. Only single 
atomic absorbance profiles were available and there was no information about the analyte's 
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1 This paper has been published inthe special issue of the East European Furnace Symposium, 4-7 September 1994, 
Warsaw, Poland. 
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